menopause, late or null first-term pregnancy, lactation, hormone-replacement therapy, and obesity-can be seen as measures of the cumulative exposure ofthe breast to estrogen and, perhaps, progesterone.' However, it has been estimated that as much as 53% of the incidence rate cannot be explained by these factors.2 Allowance should therefore be made for other environmental exposures, among which occupational exposures might play an important role.3
Studies have shown an increased risk of breast cancer associated with several occupations. [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] The positions most frequently reported are teachers 6,7,9,12,13 administrative workers,4'6"12 religious workers,4'6'9 and health care workerS.67 '9"10"4 Record linkage between the Swedish cancer registry and a population registry comprising all individuals included in the 1970 census (with information on occupation and residence in 1970, occupation in 1960, and date ofdeath) rendered it possible to construct a retrospective cohort that was followed up over a 19-year period. The goal of the present study was to estimate the occupation-specific risk of breast cancer among the female members of this cohort. As a means of obtaining more valid estimators, relative risks were adjusted for other important confounders (county and town size), and the definition of occupation was refined by means of computing relative risks for those women reporting the same occupation in both censuses.
Methods
The base population for this historical cohort study was made up of all Swedish women who (1) were gainfully employed at the time ofthe 1970 census, (2) had also been present in the country during the 1960 census, and (3) were still alive and older than 24 years as of January 1, 1971 . The sample included 1 101 669 women who were aged 25 to 64 years at the beginning of the study and who were subsequently followed up for 19 years until the end of 1989.
Information was drawn from 2 linked data sets. The first was the Swedish cancer environment registry, which provides information on incident cancer cases (reporting rate: 95%-98%),15,16 including occupation, residence, and certain demographic variables from the 1960 and 1970 censuses. This registry was used to compute specific rate numerators; breast cancer was defined as any case classified under code 170 ofthe International Classification ofDiseases, 7th Revi- sion. 16 The second data set was a background population registry comprising all individuals included in the 1970 census, with information on occupation in 1960, occupation and residence in 1970, and date of death. This registry was used to calculate specific rate denominators.
During the study period, death was the only event defined as end of follow-up. Women not reported as deceased were considered to be alive until the end of follow-up. This led to a slight overestimation of personyears, since those who emigrated were not withdrawn. Nevertheless, the annual emigration rate among Swedish citizens was very
In the 1970 census, occupations were coded according to the Nordic Classification of Occupations.20 Almost exactly the same codes were used in the 1960 census. Each occupation is represented by a 3-digit number. The first digit refers to 1 of 10 major occupational groups (0-9), with higher numbers indicating manual occupations and lower numbers indicating occupations involving more education and a higher socioeconomic status.
The overall person-time that each woman contributed to the study was allocated to the corresponding cells of the variables of stratification. These variables were (1) (1971-1975, 1976-1980, 1981-1985, and 1985-1989) . The variables of occupation, county, and town size, because they were drawn from the 1970 census, were regarded as fixed; age and period were time dependent. Clayton's algorithm was used in calculating the exact number ofperson-years. 21 Age-standardized incidence rates per occupation for the entire period were computed with the European population as the standard. Cumulative risk from 25 to 79 years of age was also assessed. This risk can be interpreted as the theoretical probability of a 25-year-old woman in a given occupation developing breast cancer before the age of 80 years, assuming that she were not to die from any other cause. 22 The relative risk of breast cancer was estimated on the basis of the standardized incidence ratio: the ratio of the observed to the expected number of cases in any given occupation. Incidence ratios were adjusted by age and period, the overall cohort being used to provide reference rates. The expected number of cases was then generated by applying the specific reference rates to the person-years in each age and period stratum. Under the Poisson distribution, confidence intervals for standardized incidence ratios 21 were computed via Byar's approximation.
Because of the low numbers of women in certain occupations, only occupations involving at least 200 exposures and a minimum of 10 observed cases were considered. Standardized incidence ratios were also computed for the 10 major occupational groups.
Breast cancer risk showed a geographical variation, with Stockholm and Malm6hus as areas of highest incidence and the northern counties as areas oflowest incidence; risk also tended to be greater for urban than for rural areas. Since occupations are not uniformly recorded an excess risk of more than 30%. Other job codes with a similar excess risk were those corresponding to working proprietors, advertising personnel, telegraph and radio operators, glass and ceramic painters, and metal platers and coaters, with the lastmentioned registering the highest standardized incidence ratio (204) .
In general, relative risks from Poisson models taking geographical area and town size into account (see Table 2 ) were lower than the corresponding standardized incidence ratios as a result of the positive confounding effect of these 2 variables.
In intragroup comparisons that took as a reference only job codes having the same first digit (Table 2) , attenuation of risks toward unity was also observed in groups 0, 1, and 2. Some occupations failed to show a 10% excess risk and were not considered in subsequent analyses. In contrast, there were increases in relative risks for most occupations in groups 3 through 9-a finding that was to be expected in view of the exclusion of high-risk occupations in groups 0 through 2 from the reference category.
The only job classifications associated with excess risk that attained statistical significance were pharmacists, teachers in theoretical subjects, schoolmasters, systems analysts and programmers, telephone operators, office telephonists, telegraph and radio operators, metal platers and coaters, and hairdressers and beauticians.
For job codes exhibiting at least a 10% excess risk in the right-hand side of Table 2,  Table 3 The definition of exposure was limited in this population study; however, the availability of additional information about the 1960 census allowed us to increase the specificity of this definition by considering the subcohort of women exposed in both censuses. This is one of the strengths of the present study. Standardized incidence ratios were computed with only age and period taken into account, since the reference rates proved to be unstable when stratification for geographical area The same selective reduction of relative risks was found in another study,5 confirming the confounding role of socioeconomic status. The relationship between socioeconomic level and breast cancer incidence has been ascribed to differences in reproductive history, including older age at first childbirth and lower number of children among more affluent women.6'29 As mentioned earlier, however, none of these factors have substantially succeeded in explaining the risk found in other studies for professionals and administrative workers.4'5 8 An alternative hypothetical explanation may lie in the lack of physical activity involved in most of these occupations. Physical exercise has proved to be protective with respect to breast cancer,528 although this association has not always been found.30 Finally, a detection bias is possible owing to the reported increased use of mammography concomitant with higher educa-6 tional attainment. Mammography came into widespread use for population screening around 1985 and would have affected the present study to a small degree. It is still possible, however, that women of higher socioeconomic status are more prone to seek medical care for breast problems.
In spite of the high number of comparisons run in this study, certain results proved consistent, thus reducing their likelihood of being chance findings. Physicians, pharmacists, some teachers in theoretical subjects, schoolmasters, religious workers, and social workers reporting these job codes in both censuses showed an elevated risk relative to other professionals and technicians. The excess risk for teachers is consistent with most,6,7,9,12,13 but not all,4 studies on this topic. In relation to other transport and communication positions, the relative risks found for telephone operators, telegraph and radio operators, and even office telephonists are very consistent, showing a dose-response gradient and yielding an excess risk of more than 30% among women reporting these occupations in both censuses. This result agrees with a mortality-data-based cohort study conducted in the telephone industry in the United States.11 As mentioned earlier, exposure to electromagnetic fields is among the factors that can give rise to such excess.
Among production workers, only metal platers and coaters exhibited a significant excess risk, even though only 205 women reported this occupation in 1970. Metal plating and coating involves exposure to hexavalent chromium, cadmium, and organic solvents, the first two established carcinogens and the third a suspected carcinogen. On the basis of experimental data, an etiological role for organic solvents in female breast cancer has been hypothesized, although epidemiological evidence is inconclusive.41 Finally, in the services group, hairdressers and beauticians registered an increased risk with a doseresponse gradient. This relationship has been found in some studies4'8'9 but not in others.2742
It has been suggested that cosmeticians may be at increased risk ofbreast cancer because of occupational exposure to hair dyes,8 43 but their risk could also be related to other exposures, since most studies have failed to detect any association between self-reported exposure to hair dyes and breast cancer.43 '4 In summary, this study not only furnishes valuable information on occupational risks for breast cancer in women but also provides leads that merit fuller investigation. Some associations proved to be very stable even when intragroup comparisons were made. Further research is needed to clarify the accuracy ofand reasons for these findings. D 
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